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ACTIVATION OF PYROLYTIC BIO-CHAR 
FROM OLIVE RESIDUES: A PREDICTIVE 
MODEL FOR YIELD AND SURFACE AREA
2
• Physical activation of pyrolytic bio-char produced 
from olive residues.
• A simple model to predict the relationship 
between yield and surface area during activation. 
• Model validation with experimental results.




OBJECTIVE: Bio-chars with higher porosity
• Physical Activation:
Pyrolysis followed by high temperature treatment with steam 
or CO2
• Chemical Activation:
Impregnation with alkali and metal salts solutions, with 
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 No external mass transfer limitation
 Reaction in excess of CO2
 Cylindrical pores with do = 1.9 nm = const (no pore enlargement)
 Initial pores have negligible depth
 Negligible particle shrinking with Rp0 = 298 m = const
 Pore depth increases with time (pore deepening)
 No change in density of the solid part of the char
 Negligible area at the bottom of the pores
 No pores collapse
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 Pores Area of 1 particle:
 Pores Volume of 1 particle:
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d0
 Volume of 1 particle of activated bio-char:
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Yield of activated bio-char:
....as seen experimentally!
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 Specific surface area of activated bio-char:
since the particle size does not change, then:
number of particles/g initial char  constant
Also: g initial char /g activated char  constant





i.e. the linear relationship between surface area and yield!
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 Specific surface area:
 Therefore:







i.e. for any given T, 
an optimal activation time t
maximizes the surface area!
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• Pyrolytic bio-char produced from olive residues and 
activated with carbon dioxide shows a linear trade-
off between yield and surface area.
• A simple model is proposed to predict the 
relationship between yield and surface area
during activation. 
• The model is validated with experimental results.
• The model can be used to optimize the activation 
